With the rapid advancement of IT, more and more attempts have been made to incorporate this modern technology into education. Of the newest teaching and learning devices and approaches, the use of microlectures and the idea of flipped classroom model(known as FCM) have caught the attention of many teachers. While the new teaching device and the innovative teaching approach succeed in some teachers' classes, they are doomed to failure in others' for this new approach involves prerequisites of which many teachers might not be fully aware of before their teaching practice, the lack of which might become barriers. This paper presents a post hoc analysis of a failed case with FCM and attempts to discuss, at a macroscopic level, problems with preconditions for FCM that currently exist, in the hope that teachers who are making an attempt at FCM can be aware of these problems and thus would make better preparation for it so as not to repeat the failure should they conduct FCM in their teaching. As are revealed by a detailed analysis of the reasons and a further deliberation on the failure with regard to a successful case, students' inadaptability to unmonitored e-learning, teachers' inadequate knowledge of computer science and information technology, the lack of a desirable communication platform and restrictive syllabuses may all hinder the smooth application of FCM, among which, the lack of a desirable communication platform and teachers' lack of adequate knowledge of computer science and information technology have become a bottleneck in the application of FCM.
"to accelerate the process of 'informationized' education and research" was first clearly requested by General Office of the CPC Central Committee (2006) , when the traditional image of a teacher with a book in one hand and a piece of chalk in the other was still ubiquitous. Soon the popularity of PC and the advance of internet brought a phenomenal change to education: E-teaching started to reform education and urge teachers to change with the times.
China's 'informationized' teaching started late, but upon the request of the government, and with great efforts invested, it has been trying to catch up with the latest trend of teaching technology and innovative teaching approaches worldwide over quite a short period of time. Over the past few years, following the introduction of PowerPoint style presentations into traditional classroom teaching, microlectures and the revolutionary flipped classroom model (FCM) have continued to stun, excite and motivate teachers. Some consider them a means to cater to every student's need because of the availability of repeated playing of the teaching content and the possibility of free interaction between students and teachers with the aid of modern communication platforms (Yin and Wu 2016) . Some take them as a solution to the shortage of class time by allotting students teaching contents to study themselves in their spare time (Rui et al. 2017) . Others see an opportunity in them to improve teaching quality and cultivate students' innovativeness, teamwork, manipulative ability, etc., due to more interaction between students and between teachers and students (Chiang and Chen 2017) . FCM and microlectures are being viewed as a way out by teachers who are either eager to solve their teaching problems or to improve their teaching quality.
The fundamental premise of FCM
Based on the existing research into FCM by Baker (2000) , Novembe and Mull (2012) , Milman (2012) , etc., common understanding can be found that teachers' ability to make microlectures and knowledge of information technology, students' knowledge of information technology and a common communication platform between teachers and students are prerequisites for the application of FCM. These seemingly can be met easily: Teachers can learn to make microlectures through training programs which can be found on some educational platforms. (e.g. Higher Education Institutions Teacher Online Training Center, a fully established state-run online training and learning platform popular among college teachers in China since 2012); most college students have learned to use smart phones before going to college and many of them excel at using computers; communication platforms can be apps stored in smart phones like Wechat or QQ chatroom or more convenient communication platforms provided by universities like e-Moodle (Qin and Zhu 2014; Su 2016) . Information collected from online resources indicates that the prerequisites for FCM can be easily met and teachers can flip their classes as long as they put in enough effort in their work. But the failed case presented below reveals that the prerequisites mentioned are not easily met and more need to be learned and prepared about this approach before it is applied.
A failed case of FCM in intensive reading class
The traditional way of teaching vs the planned teaching with FCM Traditionally, an intensive English reading class which integrates all the five language skills of listening, speaking, reading, writing and translation is handled by teachers step by step in class. After a discussion of leading questions, teachers teach students new words and phrases from the text to read, and then give students time to read the text, and after that guide them to understand the article, and finally help them finish a great number of exercises concerning the five language skills. Everything is done in class except the last activity which would consume too much class time if carried out in class, so the teacher usually asks students to finish them before class and check their answers in class. But in this way, the teacher always feels short of time to fully address the difficult points. Neither can the students get much oral practice due to insufficient interaction.
Encouraged by pioneering senior teachers in China who are keen on modernization in teaching and think highly of this new approach (He 2014; Tian 2014) , the author of this paper attempted to use some FCM strategies in her class. The plan was to spare the class time used for low-order learning involving vocabulary study and text reading activity by giving students a microlecture on vocabulary, a text record, word files of general reading comprehension questions as well as corresponding answers for students to study and check before class. Answers to simple exercises were also given to students for self-check before class on the final stage. For every unit which was arranged to take eight to ten periods, an average student would only need to spend one hour on all the assigned work. With basic teaching contents accomplished by students, the teacher would be able to make students work in pairs/groups to have an in-depth discussion of the text as they would have been better prepared for the text. This could not only facilitate students' learning due to more active thinking and participation, but could make more students open their mouths to speak English. Questions from students were expected to increase both in quantity and quality as the result of independent study and more thinking and reflection on their work. The expected results were that the teacher would be able to improve teaching quality by making better use of class time and students would not only learn more effectively, but also gain more opportunities to speak English. The change in the arrangement is shown in Fig. 1 .
However, despite the teacher's elaborate preparation for both self-learning materials and class activities, after one month of practice, the attempt at reforming the traditional way of teaching by flipping the class had to be terminated due to the lack of cooperation from students. But observation of students' down-loading habits of self-study materials which indirectly reflect their initiative and ability of voluntary study continued for over a year. The failure and the following year-long observation of students' down-loading habits together with reflection on the successful case of TAL (a private education institution which provides after-school tutoring services in China) enabled the teacher to acquire a much deeper understanding about FCM and its application prerequisites. 
Representativeness of the failed case
As a teacher at a university ranking 205 on China's 700-University ranking list released by CUAA-Team of China University Evaluation (2017), the author attempted this new teaching approach for the purpose of the accomplishment of more teaching tasks in face of insufficient class time and the improvement of her class teaching quality, the results of which are representative in terms of the overall competitiveness including hardware and software facilities, enrolment quality, academic and social influences as this university is of medium level. And the author, an average teacher in an average university, is typical of many college teachers in terms of experience and knowledge of this approach, capability of computer operation and enthusiasm for e-teaching.
Methodology

Subjects
Fifty-two first-year English major students in XUST (Xi'an University of Science and Technology, a university in Northwest China) were involved in this teaching intervention and observation without being notified of the approach for approximately one year and a half.
Contexts and methods
Twenty-six students from Class 1 who were taught the course "Intensive Reading" were taught in this innovative way of teaching for one month, and after that were under observation for their adaptability to self-initiated e-learning for over one year until this course came to an end.
In the first month, before the study of each text, the teacher would give students a video microlecture of new words and phrases for them to learn, accompanied by corresponding exercises for practice and answers to self-check. The audio material of the text in the form of mp3 was also given to students for the purpose of improving their pronunciation and intonation as many students were weak in these aspects. Basic questions about the content of the text were also given to students for reflection and answers to these questions were given separately in MS Word format. In class, the teacher intended to focus on more difficult contents such as difficult sentences and hard-to-understand ideas, cultural backgrounds, writing purposes and writing techniques rather than basic language points as well as basic understanding of the text which in the traditional way of teaching would account for at least two periods of classroom time. Besides the necessary study materials, after each class, the teacher would give students other complementary materials, like the script for a dictation done in class, a movie clip or a song or complementary reading material about interesting cultural phenomena etc. either for the purpose of self-check, or to broaden students' views or simply to entertain them.
One month later when the attempt proved to be a failure and the old way of teaching had to be resumed, the teacher went on uploading useful study materials on line like text records, scripts for dictations done in class, movie clips, songs or complementary reading materials about interesting cultural phenomena.
The other 26 students from Class 2 who were taught "Listening Comprehension" got involved one month later when the approach failed in Class 1. They were also observed for their adaptability to self e-learning. The purpose was to gather more data within the teacher's remit. Besides the normal in-class practice, the teacher assigned them extra home listening materials by uploading them online, together with the necessary answers to questions. The home listening materials included pure listening materials in the form of MP3 (for the purpose of self-training), movie clips and English songs (for the purpose of broadening their views or entertaining them). Word documents with answers to questions and scripts for dictations were also provided for students for self-check.
Facilities
As freshmen, only five students in total have personal computers, but every student has a smart phone. Without an online teacher-student communication platform provided by the university, as the construction of digital campus is still ongoing in this university as in most universities, the teacher established two QQ groups (QQ is one of China's most popular communication platforms used primarily for personal/leisure use) for Class 1 and Class 2 students respectively.
Results
Attempts at FCM barely lasted for one month and then were given up. In fact, students in class 1 showed great interest after they were assigned the self-study material for the first text and its downloading rate reached 25. But the following downloading rates were far from satisfactory. Class check of students' work showed that with a few exceptions, most students didn't make necessary preparation for what was designed to be done in class. Students' obvious lack of cooperation made it difficult for the teacher to proceed as planned. After four weeks of attempts, due to students' reluctance to download the teaching materials to study themselves, the old way of teaching had to be resumed and the planned teaching tasks had to be reduced as a result of the shortage of class time.
For the rest of time before the course came to an end, necessary study materials in various forms were uploaded as usual, and observation of students' downloading habits of study materials was continued. The results are shown in Fig. 2 . During the one year and a half, Class 1 was provided with 213 online materials and Class 2, 209. From the diagram, we can see not even once did a whole class download a study material. Instead, for Class 1, once, none of the students downloaded the material and for Class 2, twice. As the number increases on the horizontal axis which shows the downloading rate of a single material increasing from zero to the largest 26 as there are only 26 students in each class, neither graph shows a proportional ascending trend, but rather an irregular one. Both graphs are close to the horizontal axis with large downloading rates and that of Class 2's even touches the horizontal axis at the downloading frequency of 18, 19, 21, 25 and 26, which means these downloading rates never occurred once with Class 2. In comparison, Class 1 shows occurrence frequency of 1, 2, 4, 5, 1 and 0 at the downloading frequency of 18, 19, 21, 25 and 26 respectively, which is very low in general and also the result of teacher's intervention which will be explained in Students' inadaptability to unmonitored e-learning.
For Class 1, the peak value is 27, which shows each of 27 different online materials was downloaded 12 times by students from this class, and for Class 2, the peak value is 20, which occurred three times when each of 20 different items was downloaded five times, each of another 20 different items, eight times and each of still another 20 different items, ten times by students from this class (altogether, students from this class downloaded 60 different items at the rates of 5, 8 and 10, with each rate repeated 20 times). For both classes, each with 26 students in it, the peak values occurred when less than half of the students did the downloading work, supposing that each download was done by a different student. As can be seen from the diagram, though the graphs show significant differences between the two classes in details, holistically, both classes showed a striking similarity: the downloading rates were, on the whole, very low, considering the total number of the students in each class.
Analysis
A follow-up survey was made at the end of the first term (China's school year consists of two terms, each lasting about four to five months). The survey was made to check students' reasons for not downloading the study materials. Of the 52 students, 5 students gave no reasons for they wrote that they had downloaded the materials, for which we can understand that most of the time they downloaded the materials for self-study. Of the other 47 students, the reasons for not downloading (here we understand that most of the time they did not download the materials) are shown as follows.
In Table 1 , items (1), (3), (4) and (6) are all objective reasons. Items (2) and (5) are both subjective, of which Item (5) is also behavioral. No WIFI or insufficient mobile traffic
Of the 47 students who gave reasons for not downloading the materials frequently for self-study, 16 students attributed this to the absence of WIFI or insufficient mobile traffic. But the fact is before the course started, the teacher provided students with free WIFI access to which they could link their mobile phones freely as long as they approached the designated area. Besides, the university offers students a very cheap Internet connection service: with 5 RMB, they can have 10 G downloading traffic monthly, or optionally 0.60 RMB per hour without the limitation of time. For both classes, the materials provided to students only needed a downloading traffic amounting to about 100 M monthly or even less. So this reason given by students for downloading inability is not a well-grounded one.
Oblivion or inattention
As the second most popular reason, it got 15 users. Interestingly, each time before uploading study materials, the teacher would notify students in class and would remind them to download and use them. So it is difficult to accept it as a reason for their not downloading the materials. Neither is it a convincing excuse.
Occasional downloading due to the lack of time
A survey of students' timetable indicates that this should be a very important reason for students not downloading the materials and using them. The following is a timetable for Class 1 students in the first term of college life. Class 2 students had a similar one with the same subjects but arranged at different times. One lesson takes two periods' time. With one period lasting 50 min and breaks between two consecutive periods, Periods 1 to 4 fill up the morning time from 8 a.m. to 12 a.m., Periods 5 to 8 fill up the afternoon from 2 p.m. to 6 p.m. and Period 9 falls in the evening from 7 p.m. to 8 p.m. Most students study in the weekdays from Monday to Friday and rest during the weekends. But some students have to have their electives on Saturday mornings due to tight course scheduling on the weekdays. Fortunately Class 1 and Class 2 students didn't need to. Table 2 clearly shows that on average students had 7.2 periods of classroom learning a day. Though courses like Oral English, P.E., Psychological Health, Morality and Law and Military Theories don't need students to prepare before class or give them homework to do after class, students' attendance takes time. So a lack of time, to a large extent, accounted for students' not using the online materials provided by the teacher. No necessary software to open the study materials, seldom going online and mobile phones being lost
These are clearly just excuses. The study materials were given in usual forms: mp3 or mp4, word documents, and the video clips and microlectures produced by the teacher were presented in the forms of rmvb, wmv or avi which can be opened by smart phones easily. If a smart phone cannot open a material, the solution to the problem will be automatically provided by the phone and the user only needs to follow the instruction to open it. It's hard to imagine that a college student can't use a smart phone well or seldom goes on line with a smart phone. As a matter of fact, today's young people rely heavily on their phones. According to a study made by the University of Maryland (Alleyne 2011) , young people are now so addicted to their mobile phones that it feels like they have lost a limb when they are without them. Worldwide, young people's heavy reliance on mobile phones is already regarded as a behavioral problem, a psychological problem which can affect their mental health (Yen et al. 2009; Vacaru et al. 2014; Zlemaan et al. 2014) .
The same problem exists in China and a correlation between young people's mental health and their reliance on mobile phones is also found (Huang et al. 2013; Huang et al. 2013; Sun et al. 2014; Back in high schools in China, due to the strict control of teachers and parents, most young people couldn't use mobile phones freely, but once in college, they would use them a lot more for various acceptable reasons: the convenience to contact their parents, the need to communicate among themselves, or the requirement of their teachers who need to give them online guidance or send them online materials. Telecoms companies are also found to have their offices established on campus which provide students with cheaper smart phones and more attractive service fees, fully aware that students are not only calculating users of today's cheap phones and services but potential customers of better and more profitable phones and services in the future.
Besides, with internet being so close to people's lives, it's unbelievable that a student only uses a smart phone the way he/she uses a telephone. Given the fact that nowadays notices from various sources like the college, class, a student society, teachers, etc. are always issued online, it's hard to imagine how one can manage not to miss any without the availability of his/her phone for long. And the fact that only one student attributed not downloading to the loss of phone indirectly shows the importance of phones to students. As a matter of fact, college students' obsession with smart phones have aroused so many educators' concern that a casual survey of any comprehensive database will show a vast host of papers on this topic. With all the reasoning taken into account, the three excuses given by students cannot be taken seriously as reasons for not being able to download the materials.
Discussion
Further reasoning of the downloading rates, the farfetched excuses given by students, the year-long observation of students' downloading habits together with the current situations of teaching and learning pointed out the possible hidden causes of this phenomenon: students' inadaptability to unmonitored e-learning, the restriction of the current teaching syllabus, the lack of desirable communication platform and the restriction of teachers' insufficient knowledge of video making techniques as well as programming technology.
Students' inadaptability to unmonitored e-learning
Students' low autonomy in using smart phones for self-study When resorting to QQ groups to conduct flipped classroom teaching, the teacher overestimated students' ability of self-discipline to study by themselves and their readiness for e-learning as well. Today's youth are good at using mobile phones for information, but so much have they relied on mobile phones for information that phones are required to be handed in first whenever there is an exam in the university where the teaching intervention was attempted. In fact, teachers are worried that smart phones may affect study for many students are found to use them to deal with personal affairs while taking lectures. While smart phones provide students with more convenience to communicate with other people, a quicker way to find out the information they want and more ways for fun, they also distract students from serious business like study and also encourage academic laziness and plagiarism (Wang 2009 ). Without supervision, students use their smart phones more for fun than for study's sake (Zhou et al. 2011; Dai 2016) .
During the year-long observation of students' downloading behaviors, it's found that if not warned by the teacher that the process of their self learning would be checked in class, students would be very reluctant to download the materials for self study. This is evidenced by the teacher's repeated attempts: every time when the teacher warned the students that she would check their home learning in class, a higher downloading rate would occur. For Class 1 students, the frequency of 25 occurred once, 24, once, 22, seven times, 20, twice and 19, four times; for Class 2 students, the frequency of 24 occurred three times, 23, twice, 22, five times and 20, 6 times. Nearly all the high downloading rates coincided with the teacher's preceding warnings. Using QQ chat rooms, it's very convenient for the teacher to upload the necessary materials for students to learn in their spare time, but it also presents a problem: who downloaded the material and who didn't are unknown because the actual users' names wouldn't be shown when downloading took place; what's shown is the total downloading frequency of a material. This is a technical problem within FCM with QQ or Wechat as communication platforms, which can't be solved personally by the teacher and is partially the reason why in general the downloading rates were low: no supervision, no hard work.
Song (2006) points out in her comparative study that Chinese students' learning autonomy is not as high as that of Western European students; 68.15% Chinese students surveyed agree that it's highly important to plan their learning activities, but only 25% students who planned could follow their plans and only 38.47% students could preview their lessons voluntarily. Wang et al. (2012) finds in his assessment study of college students in Henan province, China that college students still heavily rely on classroom teaching and teachers in their pursuit of knowledge and they lacked autonomy in making self-study plans. Song (2006) attributes this to the traditional authoritative role of teachers which led to students' passiveness in learning and heavy dependence on teachers. Besides, teachers' strict supervision throughout students' school years preceding college education is also considered one of the reasons for students' lack of autonomy in learning. As one empirical study reveals (Wang et al. 2006) , college students' low autonomous learning ability in English results from teachers' excessive control of their English study exerted throughout their school years preceding college education which leads to students' passiveness in study and undesirable reliance on teachers.
Typically, self-regulated learning is seen as a trait that some students possess and those who score high on self-regulation perform well in any educational context regardless of how it is designed (Boevé et al. 2017 ). However, these ideal students are limited in number and many students lack the ability and desire to learn by themselves. This particularly holds true for Chinese students. Most Chinese students, before their college years, have been busy struggling with the assignments either from the teachers in their schools or from the teachers in their extracurricular tutoring organizations and the heavy workload together with the traditional spoon-feeding teaching method, close supervision and strict control from teachers and parents results in most students having no time nor motivation to explore on their own but barely coping with the teachers' arrangements and the assigned school work. As a result, a good number of students have formed the bad habit of relying heavily on teachers in their pursuit of knowledge. But once in college where self-learning is required, as is shown in this failed case, they would find it difficult to adjust to the new way of learning and showed signs of low autonomy. In addition, to make things worse, many students are unsatisfied with their present majors. When applying for a major to study in university, they were forced to choose the present ones due to a lack of qualifications for desired ones like lower scores and unsuitable physical conditions or simply as the result of parents' choices.
Students' inadaptability to new educational technology
When resorting to QQ groups to conduct flipped classroom teaching, the teacher also overestimated students' readiness for e-learning as well.
Tools used to aid teaching and learning have changed a lot, especially in recent years. With the development of computer science and information technology, writing on blackboard with chalk is being replaced by slides showing, ppt playing and on-the-spot keyboard typing. Very recently interactive whiteboard which functions as both a screen and a dustless blackboard redefines the meaning of "blackboard". Even the traditional pointer is losing its position in the classroom due to the popularity of a laser one. On the whole, the traditional classroom is 'technologized'.
With the 'technologization' of classrooms, teaching methods and curricular designs are changing as well. But, the problem is while students are taking a fancy to technology for the convenience of having fun, they may feel alienated from it in its application in learning. It is believed that all students are digital natives and therefore, can use the technology well (Prensky, 2001) . However, it's debatable that they are ready for e-learning (Valtonen et al. 2009 ).
Davis (1993) points out that the user acceptance of a new information system, such as online learning is considered the essential factor that determines the success or failure of the system. In fact, in addition to this study, a vast host of relative studies show that students are not naturally ready for e-learning. Piskurich (2003) holds that there are various reasons behind individuals' failure in e-learning environments and often the reason of the failure is that students are not ready for it. Taher Farahat (2012) finds out that although the investment in large number of financial resources and the intensive efforts to implement online learning resulted in quantitative growth of e-courses that become online available, the students are reluctant to practice online learning. Hao (2016) also agrees that students are not prepared for flipped learning.
As for the reasons, on one hand, traditionally, young people have depended on human teachers too much and for too long in the course of learning; on the other, they may feel inadaptable to the rising role of new technology in the business of study which is after all a high-demanding job. According to Mar (2013) , 40% of the students surveyed found it difficult to adapt to web-assisted self learning. Hung et al. 2010 specify that students' levels of readiness are high in computer/Internet self-efficacy, and online communication selfefficacy, but are low in learner control and self-directed learning, which partly explains students' low autonomy in using smart phones for self-study as exposed in this failed case.
Technology alienation (Marx and Engels 1980) , among other things, also plays a role in students' inadaptability to new educational technology. "I would prefer to have my answer checked by the teacher rather than do it in front of the cold screen," some students in the case said. "My eyes feel dry after staring at the screen for long," other students complained. Technology alienation, a phenomenon in which technology while benefiting humans, also brings harm to humans, has aroused many experts' attention. And the alienation, a phenomenon in which humans feel constrained, suppressed, split, feel meaningless about life, or empty in their heart occurs as a result of technological alienation (Xie and Zhang 2007; Li 2011). Research on students' alienation due to technology alienation is rarely found, or done in the aspect of students' readiness for e-learning. But this sort of alienation indeed exists. At least, it is indisputable that physically, long term staring at the screen harms the eyes a lot. And intensive use of mobile phones is believed to affect health, causing headaches and even brain tumours (Kan and Lyon 2008) . For sensitive students, though, small in number in these two classes, how to reduce their feelings of alienation is still a big problem.
Students' lack of necessary free time due to the tight course arrangement From the the timetable of Class 1, we can see students in this class had a very tight course schedule in the first term of their first school year. In the following coming terms and years, they continue to have very tight course arrangements until in the last term when they will be busy with social practice and thesis writing and defence. The timetable of Class 1 shown above includes core courses and electives aimed at a whole class, not individuals. Table 3 shows the timetable for students in the fifth term of their college life, who are two grades higher than Class 1 students mentioned above.
Students in the third year have a less tight timetable than they did in their first two years when more basic courses aimed at language skills are provided. Starting from the first term of the third year, students will have more professional courses which are highly academic and thus time-consuming. However, except Consecutive Interpretation, all the other courses are compulsory in nature; in this sense, English major students even when having a less tight schedule will have at least 4.8 periods a day excluding department-scale and University-scale electives aimed at individuals. Consecutive Interpretation is a department-scale elective open to the third-year English majors only. There are also University-scale electives open to all students of the same grade, regardless of their majors. These courses are only shown on students' individual timetables.
A further survey of the timetables of students of other majors in this university also shows that they have equally tight basic-course arrangements in their first two years and slightly less tight schedules which encompass more academic and professional courses in their later years and which show on average about 5 periods of class learning per weekday.
In fact, college students in China typically have tight course schedules. Xiao (2001) made a survey of the term timetables of six departments in her university and found that students on average had 26 periods of classroom teaching per week. Hu et al. (2011) point out that the ten universities in Beijing which they compare with their own university for the correlation between weekly period numbers and chances of students falling in love are found to have on average 29.5 periods of classroom teaching per week and five universities surpass 30 periods and their own university, though having less periods of classroom teaching a week, has 22 periods on average. According to Yu (2014) , "Students majoring in business administration in Fudan University in the first and second terms on average have more than 25 periods of classes and 18 periods in the following terms…Such a tight course schedule gives students a very heavy workload and greatly reduces their free time of independent learning and exploration". Mar and Zhang (2011) point out the root of the phenomenon "Universities in China basically follow a teacher-fronted or manager-fronted institutional system in which students learn and lead a campus life while confined to it. This system ignores the idea of student-orientation and students' need for free overall development and the freedom of learning is regarded as unnecessary and therefore is not mentioned at all." Such a system is unlikely to change in a short period of time and students' weekly workload will continue to be high. With such a heavy compulsory workload, students' interest in leaning by themselves after class cannot be expected to be high, and to make it worse, as is shown in this case, when self-discipline was the only means of supervision, it's really difficult to flip the class.
The lack of desirable public communication platform
With the current public communication platform provided by the school, teachers and students can visit the school website freely, searching for, uploading and downloading information related to their work and study such as teaching syllabus, class information, curriculum arrangements, specific timetables, ect. But it doesn't provide a platform where teachers and students can interact freely, where teachers can assign students tasks and check their fulfillment and students can hand in their papers, put forward questions and discuss them with their teachers or other students. With the aid of QQ and Wechat, teachers and students can upload and download materials quite freely and can have discussions freely. But the limitation of both QQ and Wechat which are commonly used by teachers and students as means of spare-time communication is that they don't provide the function of supervision. In the failed case, that students' use of self-study materials before class couldn't be guaranteed is mainly due to the lack of supervision from teachers. With QQ or Wechat as a communication platform, who downloaded the material and who didn't are unknown because the actual users' names are not shown when downloading took place; what's shown is the total downloading frequency of a material. Top universities in China and universities which receive strong financial support from the government are either technically competent enough to develop their own communication platforms which can better serve their purposes or are financially strong enough to purchase the platforms from software companies to meet their needs. In either case, techniques and finance play a key role in the construction of a digital campus.
In fact, large-scale 'informationization' in the field of education hasn't existed for long. It was not until in March, 2006 Besides, as students still rely on parents financially, the present charge for the internet service still looks high to them. This also greatly hampers them from using the internet for the sake of study. But if this expense is transferred onto the higher learning institutions, it will be a great financial burden to them for the lack of enough financial support from the government.
Teachers' lack of enough knowledge and techniques concerning computer application and programming
Technological alienation can affect every one. While students may feel ill at ease learning through an electronic device, teachers may feel the same when teaching with the aid of a computer (Zhao and Cziko 2001; Bawer and Kenton 2005; Nikian et al. 2013 ). In the failed case, while the teacher took students as her subjects, wasn't the teacher also a subject of the case and clearly showed a lack of understanding of FCM?
To flip a classroomroom, while some scholars have argued that technology is not a necessary element for self-learning before class time, undeniably, it is the easiest way to present teachers' instruction of the learning contents (Hwang et al. 2015) . FCM places a high demand on teachers' knowledge of computer science and information technology, which is a challenge for a vast number of teachers. Aside from the consideration of the charges of software programs like Camtasia Studio which was free to use in its initial stage but later charges quite high, the making of microlectures released to students before class is in itself a time-consuming and energy-exhausting job. To make a microlecture, teachers have to spend a lot of time collecting appropriate materials, designing ways of presenting them, recording the lecture and editing the lecture, the quality of which cannot therefore be guaranteed just because of effort being made.
In the failed case, the teacher devoted substantial time and effort to making microlectures and designing class activities, but failed to get a warm response from students. The immediate high downloading rate of 25 for the first lesson shows that students were interested in and curious about the microlecture made by the teacher but the following low downloading rates clearly show students' loss of interest in the materials. In addition, poor quality of the microlectures also accounts for the failure, though it's not mentioned by students, presumably out of respect. As a teacher who aspired to further embrace e-teaching, wasn't the teacher also a subject who clearly showed insufficient technical competence?
Apart from making microlectures, to achieve desired self-learning result, supposing students do download the microlecture for reasons of curiosity, high self-discipline or supervision from teachers, to help students understand the lecture correctly teachers need to give students questions for self-check. Since students' proper understanding of the released material is crucial to the successful execution of class activities, the check on their self-study efficiency is very important. Here arises the problem: how? When teachers cannot count on every student's discipline to do the job themselves, teachers need to either make self-check an interesting thing to do by designing and programming reflection questions, or interact with students one by one before class with the aid of QQ or Wechat; otherwise they cannot guarantee the desired self-learning effect for each student, nor can they smoothly and swiftly move on to the next teaching procedure in class. Interacting with students one by one would be extremely timeconsuming for teachers, especially if it's a large class. The simplest method is that students check their understanding by following a programmed question-and-answer procedure themselves and do corresponding programmed follow-up exercises when making some mistakes, i.e. through Online Instant Response System (Hao 2016) , but then teachers would face the same question "how", for the lack of necessary computer programming knowledge. In the failed case, the teacher relied on students' autonomy to do the work, which turned out to be unrealistic.
Of the four possible reasons for the failure, the lack of a desirable communication platform and teachers' lack of adequate knowledge of software usage and information technology are more crucial reasons. Without a desirable communication platform, teachers cannot keep track of students' self-learning, and thus is oblivious as to how well the whole class have prepared and who have or haven't prepared well, which makes the smooth implementation of class activities uncertain. Teachers' lack of enough programming knowledge and knowledge of information technology hinders them from making high-quality microlectures which can interest and attract students, and also renders them unable to freely generate questions and answers which can help check students' comprehension of preparatory materials and address their mistakes if there are any. TAL's successful application of FCM is strong evidence shown in the following section.
A successful case of FCM in China
While FCM is still in the bud for most higher institutions in China, some private educational institutions have introduced it into their course designs. Among them is TAL Education Group known as Tomorrow Advancing Life which provides afterschool tutoring services for Chinese students from primary schools to high schools. The author chanced to notice it and observed its way of teaching from the perspective of a sensitive university teacher.
The design of FCM for one lesson
The train of thoughts of TAL for the design of one lesson can be represented by the chart as shown in Fig. 3 .
As is typical of FCM, one lesson is designed in three steps: before class, in class and after class. Take math for example, before each class begins, TAL will upload a microlecture to its students for them to study in their spare time. Students are free as to when and where they will learn through the microlecture, but they must do it before the class. After watching the microlecture, they are given exercises for self-check and if they make a mistake, corresponding exercises are given, and if they are wrong again, more exercises will be given until they can answer the questions correctly. If they want to, they can click to watch a microlecture on this question.
At the beginning of every class, to further guarantee students' correct understanding of basic knowledge which they will encounter in the class, the teacher gives them a pre-class quiz and expounds questions which are wrongly answered. In class, teachers no longer focus on the explanation of basic knowledge, but various math problems concerning this bit of knowledge. Before the end of each class, the teacher gives students another quiz to check their class learning effect and expound questions which most students wrongly answer. Neither the pre-class quiz nor the end-class quiz takes a long time, each lasting ten minutes at the most, for students are required to hand in their answers on line within ten minutes and their answers are immediately checked by TAL's unique internet teaching system (i.e.the Online Instant Response System). Simultaneously, an analysis report based on students' performance is generated automatically and shown to the teacher who then is able to focus on the wrongly answered questions. To inspire students, the system also presents the image pictures of the first three students who correctly answer all the questions and distinguishes them respectively as the first, second, and third-prize winners, with the names of other students who make the same achievement but at lower speeds following (This practice may be arguable in some cultures but based on long-term observation of the students which the author chanced to make, they showed no aversion to it, for two reasons: first, the questions were basic enough so that most students could answer them correctly and second, they took it as an opportunity to 'show off').
This system not only enables teachers to tell easily what questions need further instruction but makes learning competitive and attractive to students for they can not only get the honor of having their names shown publicly but rewards from their teachers if they perform well in class. After each class, homework will be assigned to students and students are asked to photograph their homework and hand it in on line. If students make a mistake, they have to correct their mistake by doing more exercises and the process goes on until they give right answers. If they cannot figure out the reason for their mistake, they can watch the microlecture attached which tells them the right way to solve the math problem.
The whole learning and teaching activities for one lesson are closely linked one after another and made into a game-like practice-students have to accomplish one mission before they can take another. If they don't, the system will automatically send a prompt to the parents by email, upon which parents will urge their children to finish the unfulfilled task. For students who finish the whole procession of activities, they will get rewards from the system as in a computer game.
In the whole process, the teacher and technology cooperate very well. The teacher still plays the major role in the teaching process with technology assisting alongside.
The enlightenment of TAL's success TAL has become a very successful extracurricular tutoring organization in all major cities in China. Apart from its commercial success as being the leading private tutoring organization in China, pedagogically, it's also a huge success, especially with its math teaching which has the longest history and is the most fully developed one compared with other programs concerning physics, chemistry, etc. Besides its usual model of teaching in which students study in the classroom with their teacher, it's also exploring new ways of teaching, like teacher-and-assistant model and entirely online model. In the teacher-andassistant model, students still study in the classroom but learn from the screen where a teacher's image is shown and his/her teaching is broadcast, and their learning will be aided by an assistant whose function is to organize and supervise. In its nature, it's a form of online model, but aided by an assistant. In the entirely online model, students study at home, learning at the same time as students studying in a classroom, still with the aid of an iPad. The two new models mainly cater to highly-disciplined students, especially the last one aimed at students who want to spare time on commute.
From the perspective of a university teacher who has become extremely sensitive to any form of FCM, in terms of the integration of teaching and technology, TAL has gone much farther than most universities including the one the author is working with. There are similarities between TAL and her failed case and, difference which leads to the difference in results. They can be generalized as shown in Table 4 .
The similarity between TAL's students and the students of the failed case TAl's students are pupils and middle-school teenagers. On the whole, they are much younger than the students of the failed case. Despite the age difference, they share much in common: both have a tight course schedule. TAL's students have a full day schedule from Monday to Friday, and during the weekends, they attend various extracurricular activities including academic ones in various centers like TAL. Younger and generally less-disciplined than university students, they lead an equally busy life if not busier. But faced with such students, TAL's teachers can always successfully lead the much younger and less-disciplined learners to finish the extra learning tasks alongside their heavy schoolwork, on a large scale and year after year.
The similarity between TAL's FCM and FCM of the failed case
Teaching by flipping a classroom is not something new, but it's been done in a traditional way of flipping, not in the way of FCM in question (Strayer 2007) . With FCM a teacher flips a classroom with the integration of modern information technology and computer science.
Neither does FCM necessarily mean great effort must be put into it. It depends on the extent to which one flips. If one totally flips a classroom, a huge amount of effort is involved, but if he/she only flips the classroom partially, the amount of work decreases correspondingly (Zhu and Yu 2017) .
In both cases, only partial flipping is involved with only the very basic part of the teaching contents assigned to students and the bulk of teaching contents still handled in the traditional way in which teachers are still the center of information dissemination and main source of solutions to questions.
The similarity between TAL's teachers and the teacher of the failed case In either case, the teacher takes a serious attitude to what's taught and has tried to be well prepared for class teaching activities.
Though TAL is a private tutoring organization, it's said to have a strict procedure of teacher selection and based on the author's observation, TAL's teachers are very familiar with their teaching contents, clear about each teaching activity and fully aware of the importance of creating a favorable class environment by being fair, friendly and encouraging to young learners. And the author who attempted this teaching intervention but failed has a teaching experience of 16 years and thus has gathered considerable educational skills.
The difference leading to different results
With so many similarities, there are also differences between the two cases. In terms of the scale of implementation, TAL's teaching with FCM has been implemented on a far larger scale, which increases the difficulty of implementation and the failed case, on a far smaller scale, which should have been much easier to handle. In terms of age and discipline, TAL's students who are pupils and middle school students, are much younger than students in the failed case and compared with university students, pupils and middle school students should have less self-discipline characterized by their age. Despite the similarities and unfavorable differences, TAL's teachers succeed in their teaching with FCM, whereas the author failed in a similar practice. The big difference, as can be discovered from its course activities, is that TAL's FCM is propelled by a powerful online communicative system and a teacher-friendly Online Instant Response System, whereas, the teacher of the failed case is solely dependent on a limited knowledge of modern technology which is far from enough and a far less satisfactory communication platform whose function it seems is mainly to send study materials to students. Students, on the contrary, seldom use this system to ask questions.
From Fig. 3 , we can see TAL's class design is systematic and progressive with activities before, in and after class linked one to another smoothly. The communicative system together with its app is so powerful that it can not only set tasks, check students' work, make them correct mistakes, but supervise students by enlisting the help of their parents and encouraging them to move forward by rewarding them for their effort. In fact, with this system, students' inadaptability to e-learning is not a problem worth considering. The reasons are at least fourfold. First, the system is user-friendly-a kindergarten pupil can easily learn to manage it; second, the system is prompt, able to provide students (and teachers) an immediate feedback on their work; third, the system is fun, encouraging students to move from one task to another, and last it's compulsive, using technology to compel students to finish one task before they can move up to another and to have their parents give them a nudge when they delay in their work. The compulsive nature of TAL, though tyrannical in operation, contributes a lot to its success. Apart from the heavy workload students face, personal traits or weaknesses like procrastination, laziness, lack of initiative, and lack of enough interest may all hinder their study. Those problems exist in pupils, middle school students and university students alike and have greater impact on teaching with FCM than teaching in a traditional way. In this regard, supervision and management of students is part and parcel of FCM in current situation.
To better cope with the nature of students, with the support of SPOC and its app called "Rain class", Zhu and Yu (2017) of Tsinghua University divided their students who took the same course into three classes in order of personal initiative and interest. With the highly interested students, they totally flipped the classroom with less supervision and management but with more projects and applications; with the less interested students, they partially flipped the class and with the least interested students, they reduced the teaching contents, lowered the degree of difficulty and also partially flipped the class. With the the latter two groups, they devised more activities to arouse students' interest and to ensure their attendance and participation. In the end, all groups of students showed their satisfaction with this course. Yu attributed a lot of his success to the powerful communicative system and the affiliated app he used in his tour lectures on Student-Centered Teaching Based on Application Modes of MOOC Resource. According to Yu, this system together with its app provided great fun (with the app, Yu designed interesting interactive class activities which greatly motivated students), instant feedback on their work, discipline formed without students' awareness, supervision and management on the teacher's part, all of which ultimately led to effective learning.
The enlightenment of TAL's success on current teaching
What can be learned from TAL's success are twofold: on the one hand, university teachers need the backup of a more powerful communicative system than what they currently have; on the other, they need to keep pace with the times. They need to arm themselves with modern educational technology.
When flipping a classroom in a traditional way without much technical support, to make sure that students do work on their assignment, a teacher has to rely on human qualities like high self-discipline, high motivation, initiative and personal charisma. But the reality is that these qualities do not exist in every student and nor does personal charisma in every teacher. So the teacher often has to resort to strict management which has to be acknowledged and accepted by students and which surely involves a great deal of time and labour as it is done entirely physically.
But modern educational technology has brought great change and benefits. TAL's communication platform and Online Instant Response System create a smart learning environment for students and provide a solid technical support for teachers to flip classes. Apart from the issue whether such young students should have such a heavy workload which has become a heated educational argument and social issue and regardless of TAL's original aspiration, for commercial success, for the improvement of students' academic performance, or for both, its popularity among students and parents and its success as a private establishment shows, pedagogically, a success of the integration of education and technology. TAL's success together with many others' successes like Pro. Yu's all show the necessity of having a powerful communication platform, or further, the need of building a smart classroom, a smart school, a smart learning and teaching environment for students and teachers.
Teachers of TAL are not working alone. Besides many other teachers of the same subject, they are standing side by side with a powerful system and affiliated app which, in turn, have teaching assistants, a curriculum research team and software development team in support. Unlike TAL's teachers, individual university teachers have none of these. And they usually take charge of a course or a program alone with no one else to resort to. While urging the school management to speed up the construction of "smart learning environment", which is an unavoidable trend, they should also acquire as much modern educational technology as possible. After all, a smart learning environment can only create a favorable environment for teachers, specific details are all up to individual teachers to decide like how to design a flipped classroom, to what degree, what materials to prepare and present before, in, or after a class, in what form, in which way, how to motivate less interested students, how to maintain students' passion for this subject for long, and how to estimate their effort. The solutions do not only depend on a teacher's own professional and educational knowledge and skills, but also the knowledge and skills of modern technology. Traditionally, it's enough for a teacher to have the first two kinds to teach well, but with the development of technology and its influence on education, the last kind exerts a substantial influence on an individual teacher's teaching, particularly, teaching with FCM.
Conclusion
FCM as a radical approach to teaching and learning is reforming traditional ideas of teaching and learning, traditional roles of teachers and students as well as the old ways of curriculum arrangement, course design, knowledge transmission, learning and teaching habits, etc. Due to its obvious advantages, it's attracting more and more teachers who are eager to try this new way of teaching but may be doomed to disappointment with the result for the lack of necessary conditions and preparations.
In the discussed case, the attempt at FCM made with great enthusiasm at the beginning turned out to be a great failure in the end. Small-scale as it is, it is of representative nature in terms of its ordinariness in view of hardware and software facilities, enrollment quality and in view of the conductor's expertise in modern educational technology as well as understanding of FCM, and what's behind the failure is of some value.
Promising as it is as a new approach to education, FCM poses a challenge to the old teaching and learning: it places high requirements on the hardware facilities of teaching and learning environments, on the technical knowledge and application of teachers and the cooperation of students as well; it also calls for a change in the current curriculum design so as to allow students more free time to learn themselves. Apart from the problems of students' inadaptability to e-learning and tight course schedules for students, the lack of a desirable communication platform and problems concerning details like how to guarantee desirable accomplishment of the preparatory tasks of all students and how to produce instructive and attractive microlectures for students as well as how to check students' intake of study materials are all great challenges to university teachers. And the solutions to these problems, as the paper reveals mainly lie in the further construction of smart teaching and learning environments as well as individual teacher's study and application of modern educational technology.
While FCM points out a trend towards an individual-oriented style of teaching and learning in the future, it currently proves to be a highly-demanding way of teaching for most university teachers. As a result, when it is carried out successfully in some teachers' classes, it may not be so in others' , for the lack of appropriate conditions, preparations and a correct understanding of this approach.
Frustrating as the research findings are to many university teachers, the results may not hold true for others. The failed case was carried out in an average university in China. Though the discoveries made with the attempt of FCM in this school are representative of many average universities in China, in top universities where the qualities of enrollment are different, and/or the online communication platforms are better, the findings may not be able to hold true, nor can the findings hold true in regions where educational theories and approaches are far more advanced and where FCM is going much deeper. Besides, due to the small size of data and the deductive nature of reasoning, more attempts are needed to further verify the findings.
